Novel secoergoline derivatives inhibit both GABA and glutamate uptake in rat brain homogenates: synthesis, in vitro pharmacology, and modeling.
Three of twelve secoergoline derivatives (Z ethyl 4-[(ethoxycarbonylmethyl)methylamino]-2-methyl-3-phenylpent-2-enoate, 8; ethyl 1,6-dimethyl-3-oxo-5-phenyl-1,2,3,6-tetrahydropyridine-2-carboxylate, 9; Z methyl 4-[(methoxycarbonylmethyl)methylamino)-2-methyl-3-phenylpent-2-enoate, 11), containing bioisosteric sequences of GABA and Glu, inhibited both GABA and Glu transport through cerebrocortical membranes specifically. Compounds 8, 9, and 11 appeared to be equipotent inhibitors of GABA and Glu transport with IC50 values between 270 and 1100 microM, whereas derivatives 1-7, 10, and 12 were without effects. In the presence of GABA and Glu transport-specific nontransportable inhibitors, inhibition of GABA and Glu transport by 8, 9, and 11 proceeded in two phases. The two phases of inhibition were characterized by IC50 values between 4 and 180 nM and 360-1020 microM and different selectivity sequences. These findings may indicate the existence of some mechanism possibly mediated by a previously unrecognized GABA-Glu transporter. Derivatives with the cis, but not the trans configuration of bulky ester groups (8 vs 7 and 11 vs 12) showed significant inhibitory effect (IC50 values of 270 microM vs >>1000 microM and 1100 microM vs >>1000 microM on GABA transport, respectively). The cis-trans selectivity can be explained by docking these secoergolines in a three-dimensional model of the second and third transmembrane helices of GABA transporter type 1.